Structured abstract: Introduction: The purpose of this study was to identify the needs and challenges of seniors with dual sensory loss (combined hearing and vision loss) and to determine priorities for training family members, community service providers, and professionals who work with them. Methods: Individuals (N = 131) with dual sensory loss between the ages of 55 and 99 years participated in a survey designed to collect information about their most important needs, challenges en countered associated with sensory losses, and the training requirements of the people who interact with them. Results were analyzed with descriptive statistics, and comparisons were made between persons with early and late onset of sensory loss. Results: The most commonly identified needs were transportation, technology train ing, assistance with errands, and improved communication. Medical providers were identified as the service providers who most need training about dual sensory loss. A majority of respondents thought their local community members, friends, and family also need education. Some differences were noted based on age of onset of sensory losses. Discussion: Needs differed by age of onset group: needs of partic ipants with early onset of one or both sensory losses focused on transportation and training to use technology, while needs for those with later onset focused on information about devices to improve hearing or vision and better ability to com municate with family. Implications for practitioners: Training to use technology is an important area of need that may not always be addressed for this population by service providers, but it may contribute to overall improved quality of life, since it has the potential to improve communication options and reduce feelings of isolation. Health care providers are an important group to target for education regarding how to interact with people with dual sensory loss.
widely based on the method used to mea sure hearing and vision loss and age of the population studied (Schneider et al., 2011) . Caban, David, Gomez-Marin, Lam, and Zheng (2005) , utilizing Na tional Health Interview Survey data, doc umented a 7.3% prevalence rate of selfreported dual sensory loss for those aged 65 to 79 and a 16.6% prevalence rate for those aged 80 and older. The prevalence of dual sensory loss, when measured rather than self-reported, is much lower: less than 1% for those aged 50 to 69, 2.2% for persons aged 70 to 79, and 11.3% for persons aged 80 and older (Swenor, Ramulu, Willis, Friedman, & Lin, 2013) . As both hearing and vision loss are more likely to occur in older ages, dual sensory loss is expected to increase in the coming years with the aging of the population and the increasing life span.
Perhaps because of the recognition of an increase in dual sensory loss due to these factors, empirical research about older adults with dual sensory loss has increased in recent years, with research primarily focusing on depression and mental health issues, activity limitations, or adjustment (Brennan, Su, & Horowitz, 2006; Chou, 2008; Fischer et al., 2009; Kiely, Anstey, & Luszcz, 2013; McDonnall, 2009 McDonnall, , 2011 . Most of this re search has involved the use of large na tional databases, but little research has been conducted directly with older adults EARN CES ONLINE by answering questions on this article. For more information, visit: <http://jvib.org/CEs>. who experience dual sensory loss to de termine their experiences and needs.
Most seniors experience some common needs associated with aging, such as safe and convenient transportation, acceptance and respect, a sense of usefulness, social opportunities, and access to good health care services (Brossoie, Roberto, WillisWalton, & Reynolds, 2010) . Older adults who experience dual sensory loss face many challenges and may have some unique needs related to their sensory losses. A previous study conducted by the authors that involved surveys with 406 older adults with combined hearing and vision loss iden tified challenges (communication difficul ties, social isolation, adjustment to living with vision and hearing loss, depression, difficulty with activities of daily living) and needs for this population (assistive technol ogy, access to medical services) (LeJeune et al., 2009 ). Based on a review of the litera ture, Schneider et al. (2011) determined that persons with dual sensory loss exhibit a tendency for reduced communication and well-being that consequently results in iso lation, depression, dependence, increased mortality, and cognitive impairment. Given the complexity of the needs of individuals with dual sensory loss, multidisciplinary as sessment and intervention are recom mended (Heine & Browning, 2002) . How ever, it is important for professionals to participate in interdisciplinary training to achieve full understanding of the impact of the dual sensory loss as well as to integrate service delivery strategies (Saunders & Echt, 2007) . in order to help determine priorities for training family members, community ser vice providers, and professionals who work with them. The study included per sons 55 years and older who have dual sensory loss. Persons with vision loss are eligible for services from the Independent Living Services for Older Individuals Who Are Blind program at age 55 years, so this age was selected as the minimum for participation. A survey was conducted with two primary goals in mind: to iden tify the most important needs and chal lenges experienced and to allow seniors themselves to prioritize critical training needs for people they interact with that would have the biggest impact on the quality of their lives. The results of the survey will be used to develop a training curriculum to improve the skills and knowledge of people who interact with seniors with dual sensory loss.
Methods

SURVEY DEVELOPMENT
The research team met to discuss the spe cific information that was needed from the survey and questions were developed to address the goals of the study. An ini tial draft of the survey was developed based on the existing literature and on input from an expert panel consisting of three professionals in the deafblindness field who work with seniors with dual sensory loss. The initial draft was pilot tested with seven seniors with dual sen sory loss. A focus group with these same seniors was also conducted, to discuss needs and challenges they had encoun tered associated with their sensory losses and their responses and reactions to sur vey items. Several items on the survey and the directions were modified based on the pilot test and focus group responses.
The revised survey was pilot tested over the telephone with two people: a senior with dual sensory loss and a family member of a senior with dual sensory loss (as we expected family members to take or help complete surveys for some se niors). A final pilot test of the other sur vey formats to be used (electronic, braille, large print) was conducted. Some minor changes to the instructions were made based on these rounds of pilot testing.
SURVEY ITEMS
The survey consisted of twelve openended and multiple choice questions, in addition to demographic and disabilityspecific questions. Information about the greatest challenges, the most valuable ser vices received, which service providers most need training, and what information or skills they need was obtained in an open-ended format. Information about the three most important needs, services used, services needed but not received due to hearing and vision loss, and addi tional groups that need education about dual sensory loss was all collected in a multiple choice format. A list of 20 po tentially important needs was developed by the research team in collaboration with the expert panel, with needs identified based on the literature, the experts' pro fessional experiences, and results of the researchers' previous study with this population.
SURVEY FORMATS
Survey participants had the option of completing the survey in one of five for mats: online, in braille, in large print, in regular print, or by phone. A majority of participants completed the survey online (48.1%) or by telephone (26.7%). Smaller percentages completed a hard copy ver sion: 16.0% in large print, 5.3% in regular print, and 3.8% in braille.
PARTICIPANTS
A total of 131 older adults with dual sensory loss participated in the study. Individuals were recruited from multiple places includ ing participants of a previous study (49.6%), the Helen Keller National Center for Deaf-Blind Youths and Adults (HKNC; 22.9%), and consumer publications and electronic discussion groups (14.6%). The additional 13.0% of participants learned about the survey from other sources. This research study received approval from Mis sissippi State University's Institutional Re view Board, and informed consent was ob tained from all participants.
The average age of respondents was 69.94 (SD = 10.90) with a range of 55 to 99. Additional demographic and disabil ity information is provided in Table 1 . Participants reported when they experi enced hearing and vision loss in three broad age groups: between birth and 21 years, between 22 and 54 years, and at 55 years or older. A large majority of partic ipants experienced one or both sensory losses before age 22, while very few ex perienced both losses at 55 or older (see Table 2 ). We divided participants into three onset age groups to evaluate differ ences in responses: (a) both sensory losses before age 22 (n = 38, 29%), (b) one sensory loss before age 22 (n = 57, 43.5%), and (c) both sensory losses after age 21 (n = 36, 27.5%).
Participants were asked to describe their primary means of communicating expressively and receptively. Most partic ipants (82.4%) reported they communi cate expressively using speech (verbally), 10.7% use sign language or the manual alphabet, 1.5% use writing, 4.6% use mul tiple methods, and 0.8% declined to answer. Most participants (65.7%) use verbal com munication (listening) to receive informa tion, 10.7% use visual or tactual sign lan guage, 3.1% receive information by lip reading, 2.3% read braille, 1.5% read print, 1.5% use the manual alphabet, 10.7% chose more than one method, 3.1% reported other receptive communication methods (such as e-mail and computer), and 1.5% declined to answer.
DATA ANALYSIS
Open-ended responses were indepen dently coded by two of the authors, and inconsistencies in codes were discussed until agreement was reached. Descriptive statistics were used to analyze all data. Comparisons of responses by age of sen sory loss at onset group (both early, one early, both later, as defined under partic ipants) were also conducted, with relevant differences noted in the results.
Results
GREATEST CHALLENGES
Over half of all seniors (59.5%) identified more than one challenge or made a gener alized response, such as "too numerous to mention." The most frequently identified challenge was communication; this chal lenge was cited by individuals who men tioned difficulties understanding and being understood (33.6%) and those who specif ically mentioned difficulty in public or crowded places (10.7%). Transportation, including being unable to drive, was iden tified as a challenge by 26.7% of the par ticipants, and another 16.8% identified mobility issues as a challenge. The inability to access print was reported as a challenge by 18.3% of the seniors, and it was a greater problem for those in the one early or both later onset groups. Completing tasks that require interacting in the community or with service providers was identified as a challenge by 13.7% of the respondents, and it was particularly a concern for those in the early onset groups. See Table 3 for a list of all challenges, overall and by group.
MOST IMPORTANT NEEDS
The top participant needs were identified based on 15% or more of the respondents identifying the need as one of their top three, from a provided list of 20 needs. Seven needs met the 15% threshold for a Both early onset = both sensory losses before age 22. b One early onset = one sensory loss before age 22. c Both later onset = both sensory losses after age 21.
the overall group, and they are listed in early onset of one or both sensory losses. order from highest to lowest percentage
The importance of the other needs dif in Table 4 , along with percentages idenfered somewhat by age of onset, particu tifying the needs based on age of onset.
larly for those with later onset. Training The most commonly identified need was to use technology (specific technology transportation, which was also the most examples listed were computer, iPad and commonly identified need for those with cellular telephone) was the second and third most identified need for the both early onset group and the one early onset group, respectively, but was tied for fifth for the later onset group. Information about devices to improve hearing was the most important need for the later onset group, followed by information about de vices to improve vision (25.7%, n = 9) and better ability to communicate with family (25.7%, n = 9). Needs that were particularly important for the both early onset group, but not the other onset groups, were information to help selfadvocate (18.4%, n = 7) and someone to help with communication out in the com munity (18.4%, n = 7).
SERVICES NEEDED BUT NOT RECEIVED
Participants were asked what services they use from a list of 21 services, as a lead-in to the question of interest, which was whether they need the services but do not receive them because of their hearing and vision loss. The responses to services used and services needed but not received are provided in 
SERVICE PROVIDER INFORMATION OR SKILLS NEEDED
After asking what service provider most needed training or education about hear ing and vision loss, we followed up by asking seniors, "What information or skills do you want these service providers to have?" The most frequently cited spe cific area among all three age-of-onset groups concerned awareness of issues about dual sensory loss (48.9%). This awareness included comments regarding sensitivity or understanding of the pro cess and its effect and the assumptions people make about dual sensory loss. Ex amples of comments are: "How to em power a deaf-blind adult and not uninten tionally over-provide support" and "How to relate to me without sacrificing my dignity. For example, I don't want them pushing and pulling on me." Seniors also cited how to communicate (32.1%) as an area where service provid ers need education or training: "I would like them to touch me when they talk with me and not just come in the room and talk; that makes me jump" and "Learn how to communicate by getting a per son's attention FIRST. ID [identify] your self, look directly at the person, and speak up clearly and not too fast." Training about how to interact with them was an area identified by 19.8% of seniors. Com ments included issues like having pa tience and treating them appropriately: "Respect for those disabled with visual or hearing [impairment] and not get so frus trated with the disabled due to slowness and being easily confused" and "Help me with what is around me and talk with me not just my caregiver." Other training and education areas identified were how to get the seniors more services (13.7%) and getting and providing materials in acces sible formats (6.9%).
Discussion
Transportation is clearly an issue for this population. It was the most commonly reported important need, one of the most identified challenges, and the most fre quently reported service that was needed but not received. Addressing transporta tion needs has important practice impli cations, since lack of transportation may exacerbate feelings of isolation that com munication barriers may create. Service providers should be aware that transpor tation may be an important need for se niors with dual sensory loss and should work with them to develop solutions to this problem if needed. See the authors' website, <http://blind.msstate.edu/our products/transportation>, for a transpor tation guide and transportation plan that can be used to work with consumers to solve transportation problems. In addi tion, the possibility of providing orienta tion and mobility training to seniors with dual sensory loss to maximize their safety and independence with travel should be explored.
Another important need identified by respondents was training to use technol ogy. With advancements in technology, its preponderance in our daily lives, and its potential to expand the communication options for people with dual sensory loss, it is not surprising that many in our sam ple would like to learn more about how to use these technologies. This area of need is an important one that may not always be addressed by service providers for this population, since other, more basic needs may take precedence. Although difficulty accessing some technology may exist due to sensory losses, technology can offer much to this population and it is positive that a relatively large percentage of our sample expressed the desire to learn. As one participant stated, "Learning to use the iPad has opened up a whole new world to me."
Training to use technology was partic ularly important for persons with early onset of both sensory losses. This group may have had greater experience using technology from a younger age and may be more aware of the possibilities avail able. Persons who experience sensory loss later in life may be less familiar with the assistive technology that could ac commodate their sensory losses, in addi tion to being unaware that technology could address challenges such as inability to access print, one of this group's most commonly mentioned challenges. Service providers should be aware that individu als with later onset of sensory losses may need more guidance in the utility of tech nology (including assistive technologies) and encouragement for their use.
Not surprisingly, communication was the most frequently identified challenge associated with dual sensory loss. Capi talizing on the desire of some seniors to learn more about technology may be one method to address communication issues among this population. Better ability to communicate with various groups was also a commonly identified need, al though the group that presented commu nication challenges differed by age of on set. For the later onset group, a major need was better communication with fam ily, while this was a limited need for the early onset groups. Both early onset groups had a greater need for ability to communicate with service providers and community members than the later onset group. For sign language users, greater access to interpreter services may be one solution to facilitating communication with groups such as service providers and community members. Seniors with dual sensory loss may also benefit from learn ing accessible communication methods such as touch signals or haptics.
Seniors' beliefs about others' needs for education and training about dual sensory loss also differed along the same lines, with a larger percentage of the later onset group identifying their families as need ing education and a lower percentage identifying community members as need ing education. Families may be more likely to learn about sensory losses and develop effective methods of communi cation when onset occurs in youth, but they may need more assistance in these areas when onset occurs later. Ser vice providers should be cognizant of these potential problems and offer to pro vide education and suggestions for com munication to family members of individ uals who have later onset of sensory losses. The differences in the education and training needs of community mem bers based on onset group may indicate that seniors with later onset of sensory losses are less often out in the commu nity. This indication is supported by the fact that fewer individuals in this group reported needs for transportation and rehabilitation services or challenges with community interactions. Service provid ers should be aware that those with later onset may have limited their own activi ties and should inquire about their interest in greater community participation.
Other differences based on onset group included a greater need by the later onset group for learning about devices to im prove hearing and vision. This finding may be associated with the fact that this group had a larger percentage with mild or moderate losses, but it may also indi cate that this group is more interested in retaining or regaining use of their senses to the greatest extent possible, rather than learning alternative techniques (such as use of technology or alternative commu nication modalities). Participants in both early onset groups were much more likely to report that they needed hearing aid sales and service and low vision services but were not receiving these services. The difficulty in receiving such services may be associated with their more se vere level of vision and hearing loss, since these providers may not accom modate the loss of the other sense well. Persons in both early onset groups also had more trouble with getting help when needed and were more likely to report a need for someone to take them out in the community, both of which indicate that this group may be less likely to have a good support system. Another important finding is the rela tively high percentage of respondents who reported that they needed rehabilita tion services but were not receiving them. These services are available in each state, and respondents should all have access to them. It is not certain whether the respon dents were not aware of the availability of services or if their sensory losses made use of the services problematic, since re spondents were asked to choose from a list which services they needed but did not receive because of their sensory losses. It is relevant that 10.7% reported that rehabilitation providers were the ser vice providers most in need of education and training, which indicates that some have had negative experiences with these providers. These findings support the im portance of reaching out to this popula tion, to ensure they are aware of available rehabilitation services, and educating pro viders in rehabilitation programs that fo cus on one sensory loss about how to work with consumers with dual sensory loss.
The most common response regarding which service providers most need edu cation or training was medical providers. This finding is important because the abil ity to communicate symptoms and con cerns as well as the ability to understand and comply with medical advice are in tegral to good health and independence, particularly in older age. If one experi ences challenges communicating with health care providers, medical issues may not be appropriately addressed, which could result in serious health problems. Health care providers are clearly an im portant group to target for education re garding how to interact with persons with combined hearing and vision loss.
LIMITATIONS
Participants were primarily recruited through agencies and organizations asso ciated with service delivery or support to persons with sensory loss. Consequently, this volunteer sample is largely com prised of people who are more connected with services by organizations for people with sensory loss. Contact with service delivery systems could have influenced participant responses, since people who have received these types of services may have different experiences and additional information or resources. This sample also contains a disproportionate number of persons who acquired their dual sen sory loss before age 22 years. These two factors indicate that the sample is not reflective of the population of persons with dual sensory loss that is concentrated largely in the population aged 80 years and older. Researchers attempted to accu rately code and categorize participant re sponses. Use of multiple coders promotes accuracy, but the potential that coders misinterpreted responses exists. Despite these limitations, this data provides a first look at seniors' perspectives regarding which service delivery providers and community members are most in need of training and education about dual sensory loss, and offers current data regarding se niors' challenges and needs.
TRAINING IMPLICATIONS
Senior citizens comprise the largest de mographic of individuals with dual sen sory loss, yet it is often difficult to pro vide information, supports, and services to them as many do not self-identify or seek services specific to their sensory losses. They continue to need services in the community, yet most general service providers and community members are not aware of how to interact with them effectively. Training materials will be de veloped based on what seniors in this survey prioritized as their biggest needs and the training needs of service provid ers. It is our hope that the materials de veloped and disseminated in response to this survey will improve the quality of life for seniors experiencing combined hear ing and vision loss, and that they will once again be able to access their com munity with respect, dignity, and selfdetermination.
